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Section 3.4). Nordhaus and Yohe (this volume. Chapter 2, Section 2.1)
project that the atmospheric C02 concentration will most likely
increase by an average of 0.3% per year up to the year 2000, reaching a
concentration at that time of 367 ppmv.

Signal-to-Noise Ratio. The C02 concentration in a single sample can
be measured to within 0.1 ppm, but at most stations in the global net-
work the accuracy is about 1 ppm. The seasonal cycle and annual
increase of atmospheric C02 can be easily detected at remote locations
where effects of local biospheric, anthropogenic, and geologic sources
are avoidable. The atmosphere, averaged on a zonal and annual basis,
appears to be within 4-6 ppm of being well mixed, and gradients of this
magnitude can be explained by longer times for transport from oceanic
or biologic sources and sinks (see Machta, this volume, Chapter 3,
Section 3.4).

Adequacy and Availability of Data Base. Continuous, accurate observa-
tions of C02 began at Mauna Loa Observatory in 1958. Additional
research and measurements are needed to reconstruct past concentrations.
Before 1958, most measurements are of uncertain accuracy and may not be
representative of the global average concentration. For purposes of
detection of climate change, the present network provides adequate
measures of global average concentrations, and data are readily
available.

Efforts are under way to estimate past CO2 concentrations by, for
example, analysis of solar spectral measurements, carbon isotopic ratios
in tree rings, reconstructed pCO2 in former oceanic surface waters,
and C02 concentration in air bubbles trapped in ice. Efforts to
reconcile the results of these various approaches, including the effects
of local station bias and different temporal characteristics, are
needed.

Spatial Coverage and Resolution of Additional Measurements Required.
The present global network provides adequate coverage and resolution of
C02 concentration for purposes of detection of climatic changes.

Frequency of Measurements Required. For purposes of studying the
climatic effect, the record of monthly average C02 concentration now
being made is sufficient. Climate model studies of the climatic
effects of increasing C02 concentrations are most unlikely to use
more frequent data than annual average concentration.

Feasibility and/or Existence of Technical Systems? Continuity. Mea-
surements made by the present global network of surface stations are
satisfactory for determining the trend of C02 concentrations.
Although satellite measurement of atmospheric CO2 would provide
improved global coverage, it is not evident that sufficient accuracy
could be achieved to determine the inter annual variations in the trend
or in the range of the seasonal cycle.